Electronic Supplementary Material (ESI) for CrystEngComm. This journal is © The Royal Society of Chemistry 2017
General
Crystallographic data for all crystals were collected on KM-4-CCD and Xcalibur fourcircle diffractometers with a Ruby and Onyx charge coupled device detectors with Mo Kα radiation (λ = 0.71073 Å) and processed with the CrysAlis PRO program. S1 The infrared (IR) and far infrared (FIR) spectra were recorded on a Bruker Vertex 70 FTIR spectrometer (Bruker) as nujol mulls. The UV-visible spectra were performed on a Cary500 SCAN UV-VIS-NIR spectrophotometer. Elemental analyses were performed on an elemental analyzer CHNS Vario EL III, Elemental Analysensysteme GmbH. Mass spectrometric experiments were performed on a Bruker micrOTOF-Q mass spectrometer (Bruker, Daltonics, Bremen Germany).
Single crystal X-ray diffraction studies
All structures were solved with the use of SHELXS-97 and refined by full-matrix leastsquares on F 2 using SHELXL-97 program. S2 An analytical absorption corrections were introduced. S1 For preparation of figures and scheme DIAMOND graphical program was used. S3 In all structures the H atoms of aromatic rings were treated as riding atoms in geometrically idealized positions, with d(C-H) = 0.95 and U iso (H) = 1.2U eq (C) as well as H atoms of methyl groups (1a-d) and H atoms derived from hydroxy groups (1a-c, 1e) were introduced in positions calculated from geometry, with d(C-H) = 0.98 or 0.99 Å, d(O-H) = 0.84 or 0.86 Å and U iso (H) = 1.5U eq (C), U iso (H) = 1.5U eq (O).
The studied crystals of the host-guest complexes 1a-d and 1f are isomorphous and the structure of 1c was investigated as a first one. seemed to be reasonable to refine the occupancy factors of acetone as integer number 1. To prevent displacement parameters of some atoms from being "non-positive definite" (NPD), the EADP (for atoms of carbonyl and cyanide ligands) and SIMU instructions (in the case of atoms of phenyl rings) were used.
[Re 4 Ag 4 (µ-CN) 8 (CO) 8 (PPh 3 ) 8 ]•2BuOH (1e)
The refined model revealed that in the cavity of the host complex there are two disordered butan-1-ol molecules. The disorder was modeled over two equally occupied positions using DFIX instructions. Similarly to 1d, the commands of EADP and SIMU were applied in order to refine displacement parameters of atoms that were "non-positive definite".
[Re 4 Ag 4 (µ-CN) 8 (CO) 8 (PPh 3 ) 8 ]•4EtOH (1f)
As was mentioned before, the preliminary atomic coordinates of the host complex [Re 4 Ag 4 (µ-CN) 8 (CO) 8 (PPh 3 ) 8 ] in the structure 1f were taken from the 1a structure solution.
All C, N and O atoms in the structure were refined isotropically. Similarly to 1e, and 1d
structures, the EADP and SIMU instructions were used in order to refine displacement parameters of all "non-positive definite" atoms. Moreover, phenyl rings were refined by the use of AFIX 66 restraints. It emerged that in the result of crystals soaking, crystal lattice is the same as in 1a, with ethanol molecules absorbed into the host cavity in the same positions, but lower occupancy factors per cluster compared to 1a (the refinement of coordinates of EtOH molecules was performed using DFIX constraints).
{ReAg 1.5 (CN) 2.5 (CO) 2 (PPh 3 ) 2 } (3)
After the refinement on the difference Fourier map the additional maxima close to Ag2, N5
and C5 atoms appeared. The created model revealed that in the structure the Ag2 atom and bridging cyanide groups (atoms N5, C5 as well as C2, N2 and C3, N3) and terminal carbonyl groups (atoms C2, O2X and C3, O3X) are disordered. In each case the disorder was modeled over two positions with occupancies of 0.810(14) (Ag2), 0.190(14) (Ag3), 0.405(7) (N5 and C5) and 0.095(7) (N50 and C50) and the site occupancy factors (s.o.f.) of Ag1 atom equals 0.5. Created model shown that both groups (N5, C5 and N50, C50) occurred in the same positions that was interpreted as the statistical disorder. Moreover on the difference Fourier map the additional maxima close to C atoms of two phenyl rigs (viz.
C1G/C2G/C3G/C4G/C5G/C6G and C1H/C2H/C3H/C4H/C5H/C6H) were observed, which were interpreted as a disorder. In the structure the EADP and SIMU instructions were used for all "non-positive definite" atoms. The disorder of silver atoms and bridging cyanide ligands complicate the interpretation of the structure. The proposed model presents a discrete decanuclear complex ( Fig. S1, S2 ). 3792, 3638, 3442, 3074, 3053, 3019, 2955, 2925, 2870, 2855, 2726, 2672, 2609, 2408, 2354, 2139, 2126, 1955, 1949, 1939, 1894, 1878, 1667, 1619, 1586, 1573, 1480, 1464, 1434, 1377, 1331, 1310, 1284, 1187, 1159, 1092, 1072, 1026, 999, 971, 919, 850, 746, 741, 723, 693, 623, 614, 565, 516, 500, 470, 460, 422, 395 566, 518, 515, 501, 469, 458, 443, 429, 421, 406, 398, 352, 347, 343, 338, 328, 323, 316, 303, 281, 254, 237, 227, 221, 214, 203, 188, 170, 157, 150, 133, 126 , 121 cm -1 . Fig. S15 . IR spectrum performed for crystal of 2. ν = 3140, 3077, 3059, 3046, 2957, 2926, 2870, 2856, 2725, 2674, 2611, 2423, 2350, 2317, 2140, 2123, 2111, 2094, 2080, 1942, 1929, 1906, 1894, 1872, 1872, 1861, 1844, 1828, 1586, 1572, 1479, 1463, 1435, 1377, 1367, 1329, 1311, 1285, 1266, 1185, 1158, 1154, 1095, 1087, 1072, 1026, 998, 968, 919, 890, 853, 847, 803, 770, 751, 745, 742, 722, 706, 696, 625, 617 563, 551, 547, 543, 534, 520, 514, 501, 487, 474, 470, 467, 464, 455, 442, 430, 423, 405, 399, 393, 386, 381, 374, 366, 357, 352, 348, 344, 338, 321, 315, 306, 301, 297, 291, 286, 282, 278, 273, 270, 261, 259, 253, 248, 241, 234, 227, 221, 218, 214, 211, 208, 204, 201, 197, 191, 187, 184, 181, 177, 174, 170, 167, 164, 160, 157, 153, 150, 146, 143, 140, 133, 130 cm -1 .
TGA diagrams
In the diagram performed for soaked crystals the loss of solvent is observed at about 150 o C and the organic part of the cluster starts to remove from about 250 o C. In the dried crystals there is no weight loss until 250 o C, which indicates the absence of solvent in the dried sample. 
